Attenuation of pulmonary fibrosis in mice by aminophylline.
Cyclic nucleotides have been shown in vitro to regulate fibroblast proliferation and/or collagen production. We have reported previously that propranolol, which decreases the cAMP/cGMP ratio, potentiates the amount of fibrosis produced in a damaged lung. The purpose of this study was to determine if elevations in the cAMP/cGMP ratio may attenuate collagen production by fibroblasts following lung damage. Lung injury was induced in mice by either butylated hydroxytoluene (BHT) (350 or 400 mg/kg intraperitoneally) or bleomycin (4 units/kg intratracheally). The mice were treated with a phosphodiesterase inhibitor, aminophylline (20 mg/kg twice daily), prior to induction of lung injury and for the duration of the study. Cyclic nucleotide changes in the lung were also determined during lung injury, with and without aminophylline. The administration of aminophylline, which increased the cAMP/cGMP ratio, resulted in attenuation of the increase in total lung collagen normally seen after injury, while having no effect on collagen levels in the undamaged lung. The results are compatible with the hypothesis that elevation of whole lung cAMP/cGMP ratio early in the damage and repair process correlates with decreased hydroxyproline deposition.